Pharmacodynamic disparities in tacrolimus-treated patients developing cytomegalus virus viremia.
The optimal balance between efficacy and toxicity of tacrolimus (Tac) treatment remains unsolved. The quantification of nuclear factor of activated T cell (NFAT)-regulated gene expression may provide a tool to monitor the individual susceptibility to Tac. Expression of NFAT-regulated genes (interleukin-2, interferon-gamma, and granulocyte-macrophage colony stimulating factor) in peripheral blood from renal transplant patients (N = 73) was measured by quantitative real-time polymerase chain reaction (at C0, C1.5, and C4) and correlated to clinical endpoints in a 1-year observation period. In a subgroup (n = 10), NFAT expression was quantified over a 12-hour dose interval. Median daily Tac dose of 73 stable renal transplant patients [median age 47 years (range 19-69 years)] was 5 mg (1-13), Tac trough (C0), 1.5-hour (C1.5) and 4-hour (C4) concentrations were 8.5 mcg/L (3-20), 20 mcg/L (4.7-50.4), and 14.5 mcg/L (4.5-37.5), respectively. The mean residual expression of all 3 NFAT-regulated genes was 21% at C1.5 (1-84) and 35% at C4 (2-88). The relative reduction of gene transcripts was inversely correlated with the individual Tac blood concentrations. Seven patients had cytomegalus virus viremia during the observation period, and their residual NFAT-regulated gene expression at C1.5 was significantly lower [13% (1-21) versus 26% (1-84), P = 0.02] compared with those without viremia despite comparable Tac blood concentrations (6.3 versus 8.6 mcg/L). Monitoring of NFAT-regulated gene expression in Tac-treated transplant recipients provides a tool to assess the individual response to Tac, identify patients at the risk of developing cytomegalus virus viremia, and may, thus, help to select the optimal Tac dose with respect to safety and toxicity.